Degradation of rat cardiac myofibrils and myofibrillar proteins by a myosin-cleaving protease.
The degradation of rat cardiac myofibrils and their constituent proteins with a myosin-cleaving protease was studied. Electrophoretograms of the digestion products of myofibrils showed that myosin,M-protein, C-protein, and troponin were degraded, but actin and tropomyosin were not. Degradation of these constituents resulted in losses of the Mg2+-ATPase activity and its Ca2+-sensitivity of myofibrils. Incubation of myofibrils with the protease induced the release of alpha-actinin without degradation. Susceptibilities of myosin, actin, troponin, and alpha-actinin purified from rat and pig hearts to the protease were essentially identical to those of the assembled forms in myofibrils. Although the purified tropomyosin was readily degraded into five fragments with the protease, the tropomyosin assembled in myofibrils and actin-tropomyosin complex were insusceptible to the protease. Digestion of myosin in the filamentous state with the protease resulted in the disappearance of myosin heavy chain and light chain 2, producing two fragments having molecular weights of 130,000 and 94,000 which originated from the degradation of heavy chain. The Ca2+- and EDTA-ATPase activities of the degradation products remained unchanged during incubation for 22 h. The actin-activated ATPase activity of myosin was reduced by 30% during incubation for 6 h, and recovered to the original level on adding actin to give a ratio of actin to myosin of 2:1. The pH optima for degradation of myosin in the soluble and filamentous states were 8.5 and 7.0, respectively. The results indicate that cardiac myosin in the filamentous state was more readily degraded with the protease than the myosin in the soluble state.